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AIRPORT TRAFFIC AND THE PUERTO RICO INTERNATIONAL 
AIRPORT 


Walther Prokosch 
Associate in Charge of Airport Planning 
Knappen- Tippetts- Abbott- McCarthy 
Engineers New York 


When I was asked to prepare a paper on the subject of airport traffic, I 
began to speculate as to which phase of traffic would be of greatest interest 
to an audience composed of engineers and designers. Would it be the air 
traffic in the immediate vicinity of the airport? Would it be the ground traf- 
fic of airplanes on the airfield? Or would the forecasting of different types 
of traffic at the airport - i.e., passenger and cargo - be of greater interest? 
Then again, I considered the traffic of the passenger moving within the air- 
port terminal and the traffic of the cargo moving through the cargo terminal. 
Also to be considered was the vehicular traffic which would serve the air- 
port and play its important role in making the entire enterprise function, 

Actually, in the design of an airport or airport terminal all of these forms 
of traffic are important, are inter-related, and must be considered. There- 
fore, it seemed that the most meaningful paper might be the actual case 
history of the evaluation of the design of the Puerto Rico International Air- 
port, including a short review of the traffic forecasts which were made and 
an exposition of the relationship of these forecasts to the actual design of 
the installation. Much excellent material has been published on the subject 
of air traffic forecasting and every airport planner has his own thoughts as 
to the best way of preparing these forecasts. At best they can only be broad 
approximations. The significant phase of any airport consultants work is 
the interpretation of statistics to determine the best organization of buildings, 
traffic and other facilities for a given airport. 


TRAFFIC FORECASTS 


In August of 1950 the Puerto Rico Transportation Authority asked our firm 
to prepare a Survey of Design Requirements for the Puerto Rico Interna- 
tional Airport. In making this request, the Authority showed an understand- 
ing of the interdependence of traffic forecasting and building requirements 
since the survey was to produce as its end result a schedule of airplane 
parking and building space requirements. The design of facilities was en- 
trusted to our firm together with the Puerto Rican architectural firm of Toro, 
Ferrer & Torregrosa as associates. 

Every community ' r area has its own Jocal characteristics which must be 
explored and evaluated in the preparation of a traffic forecast - be it for 
vehicular, air or any other kind of traffic. Puerto Rico’s geographic loca- 
tion and its topographic limitations had a strong influence on the evaluation 
of future traffic. An island supporting almost three million people, situated 
1000 miles from the mainland to which it is tied politically and economically, 
will obviously be a good candidate for air traffic. An island which already 
is exploiting every square foot of land for agriculture must turn to indus- 
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trialization to support its expanding population, which again bolsters the case 
for increased air transportation. 

The pattern of economic development which has occurred and which ap- 
pears to be continuing was investigated, with population being the first item 
of intensive study. This was followed by a study of the history of employment 
in Puerto Rico, followed by studies of automobile use, imports and exports, 
agriculture, the use of radio and telephone, per capita income, and various 
business indices including migrant labor, agricultural employment, electric 
power production, cement production, and building permit value. The plot- 
ting of graphs for all of these factors indicated a generally rising curve, 
bearing out the contention that Puerto Rico is due for considerable economic 
growth along with its anticipated population growth, (Fig. 1) 

The pattern of migration was next studied and it was found that the net 
migration loss has been increasing steadily since 1928. In spite of the im- 
provement of economic conditions in Puerto Rico, we have estimated that 
the net migration loss will continue to increase gradually. Temporary 
migration, which includes agricultural workers who go to the United States 
to work under contract for the harvesting season, was also studied. Although 
this activity had been under way for only three years prior to the prepara- 
tion of the report, enough evidence was obtained to indicate that the temporary 
agricultural worker would continue to migrate to the mainland by air in ever 
increasing numbers, 

Another characteristic of Puerto Rico, which has a considerable bearing 
on anticipated air traffic, is the close tie between the homeland of Puerto 
Rico and the Puerto Rican colony in the United States - particularly in New 
York. A very sizable traffic may be attributed to the presence of this colony, 
which induces members of a family to visit each other during the course of 
a year and which will expand as the colony itself expands. 

Then, tourist business was considered. It is obvious to even the most 
casual observer that the efforts of the Puerto Rican Government to induce 
additional tourist trade are bearing successful fruit, which again means 
increased air traffic. Airlines also have been conducting an intensive ad- 
vertising campaign, extolling to tourists from the mainland the many attrac- 
tions of Puerto Rico. 

Additional factors which were studied in this traffic survey were the 
students, businessmen, and others traveling back and forth between Puerto 
Rico and the continental United States and other countries having close ties, 
such as Spain; traffic to and from the Virgin Islands and other Caribbean 
islands, most of which funnels through Puerto Rico. Also, there exists con- 
siderable intra-island traffic in Puerto Rico which is expected to increase 
as airport facilities in other parts of the island are improved. 

Finally, the in-transit passenger traffic at San Juan was investigated and 
the conclusion was reached that this was the only traffic which would not in- 
crease. It is believed that the future patte.n of traffic between the United 
States and South America will call for a greater number of long-range through 
flights which will not stop at San Juan. 

The anticipated traffic in each of the categories previously mentioned was 
forecast separately and then totaled. As a matter of record, the traffic esti- 
mate which we prepared two years ago shows an increase from some 300,000 
passengers in 1950 to 508,000 passengers for 1955, rising to 968,000 in 1970. 
Actually, during the year 1952 it is anticipated that there will be over 400,000 
passengers and, therefore, unless there is a sharp decline in the curve, our 
estimates will be on the low side - as have been almost all of the air traffic 
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forecasts that have ever been made! (Fig. 2) It may be well to point out in 
self-defense that estimates of future traffic must necessarily be conserva- 
tive to justify sound financial procedures. 

Air mail traffic forecasts were then made, based in general on the econo- 
mic data examined for passenger traffic. Finally, the potential of air cargo 
was investigated. It was found that Puerto Rico may look forward to a con- 
siderable volume of air cargo which will be accounted for because of the 
continuing necessity for importing various types of foodstuffs and manufac- 
tured goods. The increased industrialization of the island will also contri- 
bute to the increase of this category of traffic. The total air cargo traffic 
estimated for San Juan in 1970 is slightly less than one million tons. (Fig. 3) 


REQUIREMENTS FOR AIRPLANE PARKING POSITIONS 


How does the designer put all of this information to practical use? First 
of all he wants to know how many airplane parking positions will be required 
at the terminal, since this is the basis for planning a terminal. This figure, 
together with the anticipated annual passenger volume, will enable him to 
begin developing the basic design of the terminal building. The same pro- 
cess applies to the cargo terminal. 

In addition to these fundamental requirements, the designer should try to 
sift from his forecasts certain significant characteristics: 


1. The proportion of long-haul to local traffic. The importance of this factor 


lies in the fact that it gives a clue to airplane types, and also has an effect 
on the utilization of airplane parking positions at the terminal apron. 


2. The proportion of terminating to through or in-transit flights. This affects 


airplane parking position utilization both in terms of time as well as pat- 
tern and may have a profound influence on the design of the terminal build- 
ing. A terminating flight will spend less time at the apron than one which 
is passing through and requires extensive servicing while on the ground, 
The pattern of an airport terminal building operation will be very different 
if most of the flights are through flights from that of a terminal having 
principally terminating and originating flights, as will be demonstrated 
later. Finally, this characteristic will also affect requirements for short- 
term aircraft parking away from the terminal building. 


For San Juan we found that the proportion of long-haul to local traffic was 
very high and also that most of the flights were terminating or originating 
rather than in-transit flights. 

Once the traffic estimate had been completed, our attention was focused 
on estimating the number of airplane parking positions which would be re- 
quired both for the passenger and cargo terminals. In order to arrive at the 
required number of airplane parking positions, the following steps were taken: 


1, The peak hour traffic was estimated, This was done in two different ways: 
first, by using the factor of .0043 per cent of annual traffic which was devel- 
oped by the Civil Aeronautics Administration as a result of a survey made 
by that agency at San Juan in 1950; and secondly, by relating peak hourly 
traffic to peak daily and peak monthly traffic. The former method was used 
for design purposes since it appears to be the scientifically more accurate 
one. However, it resulted in a peak hourly traffic forecast for 1955 of only 
215 passengers which, in our opinion, is too low. Actually, the traffic at 
San Juan has already reached this peak on several occasions, 
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2. The estimated average airplane seating capacity for a given future year 


was forecast, first, by predicting the plane types which would be in service 
in that year, with their seating capacities; second, by estimating the rela- 
tive frequency of operation of such planes; and third, by applying to the 
product of the former two groups of figures an estimated load factor. 


3. The airplane parking position utilization at the terminal (or time during 


which an airplane will occupy its parking position) was estimated, and for 


this the relative frequency of terminating or originating aircraft versus in- 
transit flights was an all-important factor. 


4. The peak hour traffic was divided by the average seating capacity, which 
resulted in the number of operations per hour, 


5. The number of operations per hour was divided by the airplane parking 
position position utilization factor. This then gave the number of airplane parking 


positions required. Our estimate for 1960 was 10 airplane parking po~itions 
and 14 positions for 1970. (Fig. 4) 


A somewhat similar process was carried out for the cargo airplane park- 
ing positions, substituting potential payload for seating capacity, and the num- 
ber of positions required for that type of service was determined. This 
resulted in an estimate of four positions for 1960 and nine for 1970, 

The last chapter in the survey consisted of tabulating all of the space 
presently utilized in the passenger and cargo terminals as well as the per- 
sonnel inhabiting these spaces. Then by applying the knowledge gained from 
the traffic forecasts, a comparative table was set up showing square foot 
building requirements and personnel estimates for 1960 and 1970. (Fig. 5) 


APPLICATION OF FORECASTS TO DESIGN 


Having completed what might be termed the statistical phase of the design, 
the next activity was the study of aircraft traffic on the ground, Fig.6 illus- 
trates the relative simplicity of runway traffic which may be obtained in San 
Juan due to the monodirectional characteristics of the Trade Winds. The 
Puerto Rico Transportation Authority had previously plotted the landing-roll 
requirements of anticipated aircraft, and determined optimum exit points 
from the runway ends, High-speed diagonal taxiways were installed at those 
points. A one-way system of traffic was evolved which would result in the 
shortest taxi distances for both arriving and departing aircraft. In addition, 
the problem of relating cargo to passenger operations was studied, It was 
determined that these two types of traffic should be adjacent to but not direct- 
ly touching each other so that either one might expand as required. Thus, the 
taxi pattern was also studied to permit a smooth flow of traffic to and from the 
cargo terminal. 

The setting of a logical taxiway traffic pattern permitted the next step to be 
taken - the disposition of airplane parking positions about the terminal area. 
As Fig. 7 shows, terminating traffic is brought to a given point where the 
passengers may be discharged. From that point the aircraft may be towed 
to its short-term parking space if it is departing within a relatively short 
time or to the nearby hangars for maintenance. In-transit flights or short 
turn-around flights are docked about the corner where they are equally ac- 
cessible to the various parts of the building which bear a relationship to such 
traffic. This location also permits the aircraft to remain in the continuous 
one-way traffic pattern which was evolved. Outbound airplane parking positions 


255-4 


| 


are placed in a row, facing the runway and closest to its take-off end, so that 
departing aircraft will have the shortest taxi distance, It must be stated here 
that this pattern of airplane parking positions was achieved only because of 
the enlightened attitude of the air carriers serving Puerto Rico to agree to 
the sharing of such positions. 

Having determined the best taxi pattern for aircraft and the optimum 
theoretical location for airplane parking positions, it became possible to 
initiate studies dealing with the shape of the terminal building itself. The 
location of the airplane parking positions on a corner, which would produce 
the proper relationship of terminating to in-transit to departing aircraft, 
immediately suggested certain locations for the principal features of the 
building. Going back for a moment to the earlier assertion of the importance 
of determining the relationship of terminating to in-transit flights, we were 
able to simplify greatly the basic pattern of the building because of the high 
percentage of terminating and originating flights. It has been proven by 
various studies that the interests of the departing passenger are rather dif- 
ferent from those of the arriving one, The departing or in-transit passenger 
will spend time and money wandering around the building and patronizing its 
concessions, whereas the terminating passenger is principally interested in 
getting to his home or to his hotel room. This is a general characteristic 
of human nature and applies to all forms of transportation. Therefore, it 
would seem desirable to permit the termination passenger to get to his bag- 
gage and his means of transportation as quickly as possible, and to place 
concessions within proximity of the departing or in-transit passenger. In 
addition to giving the proper emphasis to concessions, such a differentiation 
also permits the simplification of internal circulation by diverting passen- 
gers to separate entrance and exit points, At San Juan the problem was made 
more complex because of the fact that all of the passengers (with the excep- 
tion of a sriall amount of intra-island traffic) are subjected to some type of 
Government inspection, If these Government inspection rooms could be 
placed in one block and all such traffic closely related to that block, then the 
building itself would become simpler. Similarly, it is obvious that with a 
high percentage of terminating or originating traffic, the proper location for 
airline ticket counters is related to the outbound passenger rather than the 
inbound passenger. So it was determined to have an outbound concourse 
which would be the principal room in the building and to place within that 
room all of the ticket counters and most of the concessions, This room was 
then related to the outbound airplane parking positions, while the block or 
Government offices was related to the inbound airplane parking positions. 
(Fig. 8) 

Airlines like to have their operational offices closely related to their 
ticket counters. Also, baggage handling is fairly easy if gravity can be used 
for flow from one level to another, Therefore, the airline operations offices 
were placed directly below the outbound concourse and the ticket counters 
connected thereto by means of horizontal conveyor belts, chutes to the lower 
level, and staircases for personnel. This raised the outbound concourse to 
a second-floor level which was desirable not only to segregate the passen- 
gers from other traffic but also to permit the future installation of mechani- 
cal airplane loading devices. 

As with passengers, the processing of an aircraft for a terminating or 
originating flight is different from that for a through flight. This has a defi- 
nite effect on apron services and service pit requirements, A segregation 
according to type may result in considerable reduction of services, such as 
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air conditioning, and therefore, in construction cost savings. 

Fig. 9 shows the building plan as it was finally evolved, An additional 
element was added in the center which serves as a general distribution point 
for all passengers and is placed at a half level between the second floor out- 
bound concourse and the ground floor inbound Government process area. 
This latter, incidentally, was kept at ground level in order to facilitate bag- 
gage handling and do away with lifting baggage mechanically to an upper 
floor. 

Finally, the vehicular traffic to the terminal was broken down in such a 
manner that only the traffic directly related to departing passengers and 
taxis for incoming passengers would utilize the main entrance ramp. (Fig. 
10) Service traffic is diverted before it gets to the ramp as is the traffic for 
the parking lots. The major lot is connected with the terminal through a short 
pedestrian underpass. Limousine traffic for arriving passengers is located 
in such a manner as to be accessible but not to add to the traffic of the main 
entrance road. All of this has as its basis the thought that the most critical 
vehicular time is the last few rinutes before plane departure, and anything 
which can be done to make it easier for the passenger to catch his plane at 
the last minute will probably be appreciated, 

Fig. 11 showing ground traffic also illustrates the manner in which traffic 
to the cargo and hangar areas is handled. For the cargo terminal an analy- 
sis similar to that for the passenger terminal was made. Since inanimate 
objects are much easier to handle than people, the design of a cargo terminal 
is a much easier problem and it was possible to evolve a simple building and 
a simple ground traffic pattern. 

To summarize, it appears that if the Puerto Rico International Airport 
passenger terminal makes a contribution to the planning of such structures, 
it will lie in the fact that it is the first concrete demonstration of the prac- 
ticability and advantages of segregating inbound from outbound traffic.* This 
will give rise to (a) simplified airplane traffic circulation on the ground; (b) 
simplified passenger circulation within the building; (c) less expensive pit 
installations in the apron since air conditioning pits and other services can 
be eliminated from terminating positions; and (d) a more functional relation- 
ship of concessions to potential buyers. 

This paper would not be complete without a short description of a special 
category of traffic which is met in large volume only in Puerto Rico and the 
manner in which it was accommodated; namely, that of relatives and friends 
accompanying a departing traveler. We have heard of instances in which 
as many as 30 carloads of people have gone to the airport to speed a single 
passenger on his way! All of the friends like to be with the passenger until 
the last moment; And when he has started out to his airplane, they all rush 
to the observation deck in a body. The plan of the building shows how stair- 
cases for this purpose have been strategically spotted in the building and 
also indicates an out-size observation deck both for ovtbound as well as for 
inbound airplanes. 

When we began our assignment, we were told that no other airport has the 
diverse problems which exist at Puerto Rico. Now that we are nearing com- 
pletion of the work, we are convinced of this fact; but allof them have been 
interesting and rewarding problems! The complete cooperation which we 
have had from the Puerto Rico Transportation Authority, the Civil Aeronau- 
tics Administration and the air carriers has made this assignment a pleas- 
ant experience as well. 


*(Cf. Airport Terminal Design - A Selective Method of Planning by Walther 
Prokosch, December 1947) 255-6 
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